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Abstract: The maintenance, rehabilitation and upgrading of structural members, is one of the most
important (crucial) problems in civil engineering applications. A structure is designed for a specific period
and depending on the nature of the structure, its design life varies. For domestic building, this design life
could be twenty-five years, whereas for a public building it could be fifty years. Deterioration in concrete
structures is a major challenge faced by the infrastructure and bridge industries worldwide. The
deterioration can be mainly due to environmental effects. In these effects, corrosion of steel, gradual loss
of strength with aging, repeated high intensity loading, variation in temperature, freeze and thaw cycles
and contact with chemical & saline water. Since replacement of such deficient elements of structures will
be costly, strengthening has become the acceptable way of improving their load carrying capacity and
extending their service life. One of the challenges in strengthening of concrete structures is selection of a

strengthening method that will enhance the strength and serviceability of the structure.

Keyword - Maintenance, Rehabilitation, Public Building.

. INTRODUCTION

The construction material mainly concrete is being used extensively for various types of construction
projects. However, the deterioration of Reinforced Concrete structures is recognized as a major problem
worldwide. Apart from requiring regular maintenance, many structures require extensive
Repair/Rehabilitation/Retrofitting. Over a period, as these structures become older, we find in them certain
degradation or deterioration with resultant distress manifested in the form of cracking,splitting, delaminating,
corrosion etc. Typically, conventional methods of retrofitting of concrete structure are Addition of Shear
Walls and Infill’s, addition of steel braces. Following are the limitations of conventional retrofitting methods,
which create a requirement of an innovative approach in retrofitting of structures. While increasing the
stiffness of the structure, the natural period of vibration decreases inevitably. This increases the earthquake
demand in cases such as, Long period structures lying beyond acceleration-controlled range Structures built
on rocky or medium soil, where limit for acceleration-controlled range is small. However, for construction of
shear walls large number of business hours are spent in construction.Also, due to increased forces frame
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column and foundation need to be strengthened again. The new construction occurring may not account for
the openings’ spaces i.e. for doors and windows.

Materials and Methods:-

1.Materials:-

Cement: Portland pozzolena cement (PPC) (Brand: Ultratech) of 43 grade is used for the experiment.

Fine Aggregate: The fine aggregate passing through 4.75 mm sieve and having the specific gravity

of 2.8 are used.

Coarse aggregate: The coarse aggregate passing through 20 mm sieve and the specific gravity of 2.9 are
used.

Water: Ordinary tap water is used for mixing in all mix.

Reinforcing steel: All the beams are reinforced with two 8 mm bars at the bottom and top reinforcement

throughout the length and 6 mm bar stirrups is used. Tor steel of Fe500 Grade is used.
2 Experimental Investigation:-

The purpose of this research is to investigate the flexural and shear strengthening of RC beams with various
types of FRP wrapping. In this research the nine beams are casted and tested up to failure. These beams
are strengthening with the help of GFRP and CFRP sheets with epoxy resin. In this investigation the beams
are divided into three groups-GFRP beams, CFRP beams and mix GFRP & CFRP beams which are
strengthened by using FRP strips in pattern. The purpose of this research is to investigate the shear
behavior of reinforced concrete deep beams strengthened with different patterns of GFRP and CFRP on
the strength and ductility of beams are investigated. Beams are cast and test up to failure. In this study
total 9 beams are cast, out of these two is controlled beam and other will be strengthened glass fiber
reinforced polymer (GFRP) sheets and carbon fiber reinforced polymer (CFRP) sheets in flexure as well
in shear. Two point load test are taken as per IS: 2185 (PART 4)-2008.
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Preparation of test Specimen:-

T e T[T =S T e
- 1000 o e 1000 i
C1 and C2 Ca
e 15 DM [ - i - B LN e
- 100 = - 1K -
C2 and G2 cs
- 1041
1000 <
T : 1004} - e 10HH -
C3 6
Test Setup :-

All the specimens will be test on the UTM of the "Structural Engineering™ Laboratory of the testing procedure
for the entire specimen is same. After the curing period of 28 days was over, the beam as washed and its
surface was cleaned for clear visibility of cracks. The most commonly used load arrangement for testing of
beams will consist of two-point loading. This has the advantage of a substantial region of nearly uniform
moment coupled with very small shears, enabling the bending capacity of the central portion to be assessed

Experimental Setup for Testing of Beam
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11 OBJECTIVES

o To investigate non-linear analysis of reinforced concrete beam without wrapping of FRP sheet.
To investigate non-linear analysis of reinforced concrete beam with wrapping of FRP sheet

To compare the results obtained.

. To validate above results. .

1.  METHODOLOGY

e Step 1 :-Determining properties of ingredients of concrete

e Step 2 :- casting RC beams and determining its mechanical properties in fresh state and in hardened
state without FRP wrapping.

e Step 3 :- casting RC beams and determining its mechanical properties in fresh state and in hardened
state with FRP wrapping .comparison of result.

e Step 4 :-comparison of result.

e Step 5 :-validation of results .

IV.RESULTS AND ANALYSIS

Testing Of Normal Beams:-  All the nine beams are tested one by one. All of them are tested in above
arrangement. The gradual increase in load and the deformation are taken throughout the test. The load at
which the first crack is developed is known as cracking load and the load is applied till the ultimate failure
of the beam. The deflection of the span is taken for all the beams are recorded with respect to increase in
load. The normal beams showed the wide flexural cracks. Generally beams showed three major cracks
which was occurred at mid span of the beam and below the point of applied load. The small cracks were
occurred near the wide cracks and support of the beam. All of the beams some beams were showed the
vertical cracks below the point of loading near support which is known as shear cracks. The cracks were
occurred at mid span of the beam are known as flexural cracks. The above figures shows the different
types of cracks occurred during testing of the beams under uniform increase in applied load. The ultimate
load of the normal beams G1, G2, G3,C1,C2,C3, M1, M2 and M3 are 92.72 KN, 97.36 KN , 102.36
KN, 91.68 KN, 110.68 KN, 95.88 KN, 100.02 KN , 99.56 KN and 101.44 KN respectively.

2.Testing Of Strengthened Beam:-

All the normal beams after testing are rehabilitated and strengthened with GFRP and CFRP sheets.
In this the beams were divided into three groups G , C and M. Each group consists of three beams. The G
group beams were strengthened with GFRP strips , C group beams were strengthened with CFRP strips
and the M group beams were strengthened with GFRP and CFRP strips. All the beams were tested up to
ultimate load and deflection of the beams with respect to increase in applied load were recorded. After
testing the strengthened beams with GFRP and CFRP showed the failure of the beams due to the debonding

of the FRP sheets and concrete surface of the beam. This was the main reason caused failure of beams. In
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some cases the strip at tension side was broken and failure of beam occurred. The cracks occurred on
strengthened beams were less wide as compared to the cracks occurred on the normal beams. The ultimate
load on the beams G1, G2,G3,C1,C2,C3, M1, M2 and M3 were 139.68 KN , 144.90 KN , 146.58
KN, 125.66 KN, 159.66 KN , 202.44 KN , 151.06 KN , 209.94 KN and 142.70 KN respectively.

3.Test Result And Discussion
All the nine beams are tested one by one. All of them are tested in above arrangement. The
gradual increase in load and the deformation are taken throughout the test. The load at which the first
crack is developed is known as cracking load and the load is applied till the ultimate failure of the
beam. The deflection of the span is taken for all the beams are recorded with respect to increase in

load.

EXPERIMENTAL RESULT OF THE TESTED BEAM FOR SET OF G,C,M

Sr. No. | Ultimate load of | Ultimate load of Rehabilitated and | % of loading
normal beams Strengthened beams with GFRP increases
in KN and CFRP and Epoxy Resin
in KN

G1 92.72 139.68 50.64 %
G2 97.36 144.90 48.83%
G3 102.36 146.58 43.20%
C1 91.68 125.66 37.06%
C2 110.68 159.66 44.25%
C3 95.88 202.44 111.14%
M1 100.02 151.06 51.03%
M 2 99.56 209.94 110.87%
M 3 101.44 142.70 40.67%

Comparison of loading between normal beams and strengthened beams with GFRP &CFRPsheets.

From the above table, it was conclude that the average ultimate load carrying capacity of strengthened beams
G 1, G 2, G3 with GFRP strips was increased by 47.55% as compared to the load carrying capacity of normal
beams. The average ultimate load carrying capacity of strengthened beams C 1, C 2, C 3 with CFRP strips
was increased by 64.15% as compared to the load carrying capacity of normal beams. The average ultimate
load carrying capacity of strengthened beams M 1, M 2, M 3 with GFRP and CFRP strips was increased by
67.52% as compared to the load carrying capacity of normal beams.
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4.LOAD DEFLECTION :-

Normal Beam Deformations for 50 kN Load
Srno Ultimate load Deformations
1 92.72 4.895
2 97.36 5.072
3 102.36 4611
4 91.68 4784
5 110.68 5.496
6 05.88 5.032
7 100.02 5.0501
8 99.56 5.038
9 101.44 5.099
Normal Beam
120
100
80
60
40
20
° ¢ G2 G c1 €2 G M1 M2 M3

m Deformations

CFRP&GFRP Beam Deformations for 50 kN Load
Sr no Ultimate load Deformations

1 139.68 5.808

2 144.9 5.904

3 146.58 5.948

4 125.66 5.506

5 159.66 6.208

6 202.44 6.999

7 151.06 6.038

8 209.94 7.118

9 142.7 5.868
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CFRP&GFRP Beam
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CONCLUSION

e The present experimental investigation is carried out on flexural behavior of reinforced concrete
rectangular beams. In this experiment nine reinforced concrete beams are casted. The beams were
divided into two series G and C and M series beams consist of normal beams which were tested
up to failure..The series beams are divided into three groups G, C and M. The G, C & M group
beams were rehabilitated and strengthened by GFRP, CFRP and mix GFRP & CFRP sheets
respectively. From the test results, calculated strength and cost, the following conclusions are
drawn:

e 1)The initial cracks in the rehabilitated and strengthened beams are formed at higher load compared
to normal beams.

e 2)The ultimate load carrying capacity of rehabilitated beams is higher when compared to the
normal beams.

e 3)From G group, the beams which were strengthened by GFRP sheets have average increased
ultimate load carrying capacity was 47.55% as compared to the normal beams.

e 4)From C group, the beams which were strengthened by CFRP sheets have average increased

ultimate load carrying capacity was 64.15% as compared to the normal beams.
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e 5)From M group, the beams which were strengthened by CFRP sheets at tension face and mid span
of the beam and remaining portion of the beam was strengthened by GFRP sheets. Their average

ultimate load carrying capacity was 67.52% as compared to the normal beams.

e 6)Among these three types of strengthening beams mix beams gives higher strength as compared to other
type of beams and which is also economical. Followed by it the C group beam shows more strength and after
this G group beams show more strength as compared to the cost.
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Figure 1 a structure of high-rise building and different type of bracings
Braced Framed

A braced frame is a cantilevered vertical truss that resists lateral loads, especially diagonal elements. Beams
and columns act as "chords" and the webs are made up of other vertical truss components, "webs" and
"webs". Beams and columns cannot bend due to bracing elements. It is used for steel structures. For multi-
story structures between lower and middle floors, this approach is suitable. Effectively and cost-effectively
increases the lateral stiffness and strength of rigid frame systems. This system allows the use of thin
members in buildings. Braced frames have the amazing advantage of being repeatable up to the height of
the building, but they are more economical to design and build. The arrangement can also be disturbed. To
do this, it must be internally integrated with walls and barriers.
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Figure 2 braced frame structure
Rigid Frame

In a rigid frame structure, the columns and beams are built as a unit to resist the moment due to the load.
The bending stiffness of the in-plane columns, beams, and connections determines the lateral stiffness of
the rigid frame. Can be used in reinforced concrete buildings. It can also be used in steel buildings, but it
IS expensive to connect. The possibility of designing and installing windows with an open rectangular
arrangement is one of the advantages of rigid frames. Rigid frame system components can withstand axial
loads, shear forces, and bending moments. A 20-25-story building can be built using the Rahman structure.
Buildings are simple, workers learn skills quickly, construction is quick, and sturdy frames are affordable.
The maximum beam span is 12.2 meters and the longer beams are overhanging on the sides. The fact that
the movement of the inflexible frame resists its own weight is a drawback. Burj Al Khalifa, the tallest
building in the world, was built with the Rahman method.

Rigid End-Cap

1 _

‘ e i

T F

£

o

—

L]

Figure 3 rigid frame
Wall Frame
The walls and frames are in horizontal contact to create a stronger and more rigid structure. In most cases,
stairways, elevator shafts, and/or exterior walls of buildings are solid (ie, not pierced by openings). For
example, walls may improve frame performance by preventing soft stories from collapsing. Compared to
shear or rigid frames alone, wall frame systems are more suitable for 40-60 story structures. The benefits
of horizontal interaction are the same for braced and rigid steel frames.
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Figure 4 wall frame structure

1. OBJECTIVES

e To analyze a 30-storey RCC structure with a shear wall subjected to earthquake loading in ETABS
software.

e To compare the storey drifts received on the shear walls and retrieve the drift ratios and storey
displacements from it.

e To suggest the suitable lateral load resulting system from the outcome of the above study.
To compare the results with the manual method results.

1. METHODOLOGY

Geometrical Analysis

Figure 5 plan view of bare frame
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c)Bare Frame with Shear Wall

b) Bare frame with Belt wall
Figure 6 3d view of structure in various cases

a) RCC Bare Frame

RESULTS AND ANALYSIS

V.

Joint Displacement (mm)

No. of Storey

w Bare Frame with Shear Wall

L4Bare frame mBare frame with Belt wall

Joint Displacement

Figure 7 joint displacement in structure with application of belt wall and shear wall due to load combination
1.0 (DL+EQL)
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Figure 8 storey drift in structure with application of belt wall and shear wall due to load combination 1.0
(DL+EQL)
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Figure 9 drift ratio in structure with application of belt wall and shear wall due to load combination 1.0
(DL+EQL)
Bending Moment

Bending Moment (KN-m)

20 19 18 17 16 15 14 13 12 11 10 ® 8 7 & S5 4 3 2 1
No. of Storey

= Bae fraone B Bare fraone with Belt wall  ci Bare Fraone with Shear Woall

Figure 10 bending moment in structure with application of belt wall and shear wall due to load combination
1.5 (DL+EQL)
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Figure 11 bending moment in structure with application of belt wall and shear wall due to load combination
1.2 (DL+LL+EQL)

Shear Force
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Figure 12 shear force in structure with application of belt wall and shear wall due to load combination 1.5
(DL+EQL)
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Shear Force (KIN)

No. of Storey

= Bare frame = Bare frame with Belt wall

Figure 13 shear force in structure with application of belt wall and shear wall due to load combination 1.2

(DL+LL+EQL)
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Figure 14 base shear in structure with application of belt wall and shear wall due to load combination 1.2

(DL+LL+EQL)
CONCLUSION

In 20 storey building maximum Joint Displacement in Bare frame occurs due to load combination 1.0
(DL+EQL) is 277.403mm and this Joint Displacement reduce due belt wall applied in bare frame is
256.538mm and Joint Displacement also effects on floors having belt wall.

In 20 storey building maximum Joint Displacement in Bare frame occurs due to load combination 1.0
(DL+EQL) is 277.403mm and this Joint Displacement reduce due Shear wall applied in bare frame is
245.395mm.

In 20 storey building maximum Storey Drift in Bare frame occurs due to load combination 1.0
(DL+EQL) is 0.006562 and this Storey Drift increase due belt wall applied in bare frame is 0.007363
and Storey Drift also effects on floors having belt wall.

In 20 storey building maximum Storey Drift in Bare frame occurs due to load combination 1.0
(DL+EQL) is 0.006562 and this Storey Drift reduce due Shear wall applied in bare frame is 0.005401.
In 20 storey building maximum Drift Ratio in Bare frame occurs due to load combination 1.0
(DL+EQL) is 0.0021873 and this Drift Ratio increase due belt wall applied in bare frame is
0.0024543and Drift Ratio also effects on floors having belt wall.

In 20 storey building maximum Drift Ratio in Bare frame occurs due to load combination 1.0
(DL+EQL) is 0.0021873 and this Drift Ratio reduce due Shear wall applied in bare frame is
0.0017963.
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In 20 storey building maximum Bending Moment in Bare frame occurs due to load combination 1.5
(DL+EQL) is 1479.326 kKN-m and this Bending Moment increase due belt wall applied in bare frame
is 1652.4478 kN-m and Bending Moment also effects on floors having belt wall.

In 20 storey building maximum Bending Moment in Bare frame occurs due to load combination 1.5
(DL+EQL) is 1479.326 kN-m and this Bending Moment reduce due Shear wall applied in bare frame
IS 751.4964 kKN-m.

In 20 storey building maximum Bending Moment in Bare frame occurs due to load combination 1.2
(DL+LL+EQL) is 1184.9737 kN-m and this Bending Moment increase due belt wall applied in bare
frame is 1323.1904 kKN-m and Bending Moment also effects on floors having belt wall.

In 20 storey building maximum Bending Moment in Bare frame occurs due to load combination 1.2
(DL+LL+EQL) is 1184.9737 kN-m and this Bending Moment reduce due Shear wall applied in bare
frame is 522.67683 kKN-m.

In 20 storey building maximum Shear force in Bare frame occurs due to load combination 1.5
(DL+EQL) is 797.1496 kN and this Shear force increase due belt wall applied in bare frame is
889.2252 kN and Shear force also effects on floors having belt wall.

In 20 storey building maximum Shear force in Bare frame occurs due to load combination 1.5
(DL+EQL) is 797.1496 kN and this Shear force reduce due Shear wall applied in bare frame is
558.00472 kN and Shear force also effects on floors having Shear wall.

In 20 storey building maximum Shear force in Bare frame occurs due to load combination 1.2
(DL+LL+EQL) is 639.2361 kN and this Shear force increase due belt wall applied in bare frame is
712.6188 kN and Shear force also effects on floors having belt wall.

In 20 storey building maximum Shear force in Bare frame occurs due to load combination 1.2
(DL+LL+EQL) is 639.2361kN and this Shear force reduce due Shear wall applied in bare frame is
271.3837 kN.

In 20 storey building maximum Base Shear in Bare frame occurs due to load combination 1.5
(DL+EQL) is 77039.914 kKN-m and this Base Shear due belt wall applied in bare frame is 86269.426
kN-m Base Shear also effects on floors having belt wall. When Shear wall applied in bare frame is
89635.021 kN-m.

REFERENCES

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

Shukla, Kashyap. "Effective Location of Shear Walls in High-Rise RCC Buildings Subjected to
Lateral Loads." (2022).

Kunglay, Rafid, and N. G. Gore. "Seismic Design and Nonlinear Analysis of Commercial High-Rise
Structure Using Various Combinations of Outrigger Systems." (2022)

Kumrawat, Mohit, and Sambhav Gangwal. "G+ 14 Model with Application of Belt Wall, Damper and
Bracing for Analysis of Response Spectrum with ETABS”. (2022)

Urkude, C. R., et al. "Seismic Analysis of High Rise Building with Shear Wall at Different Locations.”
(2022)

Kamble, Aniket Sunil, et al. "Seismic Analysis of RCC Building with and Without Shear Wall by
Using Staad Pro." (2022)

Tapubhai, Vasaiya Raghubhai, and Hardik Solanki. "Parametric Study of G+ 15 Building Model with
Plus, L, T-Shape Have Different Position of Belt Wall."(2022)

Anusha, B., and K. Mamatha. "High Increase Rcc Developing With Different Zones with Shear Wall
Surfaces: Style and Seismic Response. (2020)

Rana, Kanchan, and Vikas Mehta. "Seismic Analysis of RCC Building with Shear Wall at Different
Locations Using STAAD Pro."” vol 5: 51-56. (2017)

Verma, Atul, et al. "Analysis of Building with and Without Belt Wall: Water Tank Surrounded By
Belt Wall Using ETAB 2016.

[10] Mishra, R. S., V. Kushwaha, and S. Kumar. "A comparative study of different configuration of shear

wall location in soft story building subjected to seismic load." International Research Journal of
Engineering and Technology (IRJET) e-ISSN (2015): 2395-0056.

[11] Mohd. Arif Lahori, Sagar Jamle, (2018), "Investigation of Seismic Parameters of R.C. Building on

Sloping Ground", International Journal of Advanced Engineering Research and Science, (ISSN: 2349-
6495(P), 2456-1908(0)), vol. 5, no. 8, pp.285-290 Al Publications,
https://dx.doi.org/10.22161/ijaers.5.8.35

[JCRT24A4459 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | m641


http://www.ijcrt.org/

www.ijcrt.org © 2024 |JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

[12] Suyash Malviya, Sagar Jamle, (2019) ,“Determination of Optimum Location of Rooftop
Telecommunication Tower over Multistory Building under Seismic Loading”, International Journal
of Advanced Engineering Research and Science(ISSN : 2349-6495(P) | 2456-1908(0)),vol. 6, no. 2,
2019, pp. 65-73, Al Publications, https://dx.doi.org/10.22161/ijaers.6.2.9

[13] Tiwari Darshita, Patel Anoop, (2014), “Study of Strength and Workability of Different Grades of
Concrete by Partial Replacement of Fine Aggregate by Crushed Brick and Recycled Glass Powder”,
International Journal of Science and Research, ISSN: 2319-7064 Vol.-03, Issue-06, pp. 14- 145.

[14] Yash Joshi, Sagar Jamle, Kundan Meshram, (2019), "Dynamic Analysis of Dual Structural System",
International Journal of Research and Analytical Reviews, (ISSN: 2348- 1269 (O), 2349-5138 (P)),
vol. 6, no. 2, pp. 518-523.

[15] Neeraj Patel, Sagar Jamle, (2019), “Use of Shear Wall Belt at Optimum Height to Increase Lateral
Load Handling Capacity in Multistory Building: A Review”, International Journal of Advanced
Engineering Research and Science(ISSN : 2349- 6495(P) | 2456-1908(0)),vol. 6, no. 4, pp. 310-314,
Al Publications, https://dx.doi.org/10.22161/ijaers.6.4.36

[16] Sagar Jamle and Shirish Kumar Kanungo, (2020), “Determination of Stable Underground Storage
Reservoir System- Recent Advancements in Structural Engineering Volume 17, LAP LAMBERT
Academic Publishing, Mauritius, ISBN: 978-620-2- 51435-4.

[17] Taha A. Ansari, Sagar Jamle, (2019), “ Performance Based Analysis of RC Buildings with
Underground Storey Considering Soil Structure Interaction”, International Journal of Advanced
Engineering Research and Science (ISSN: 2349-6495(P) | 2456-1908(0)),vol. 6, no. 6, pp. 767-771,
Al Publications, https://dx.doi.org/10.22161/ijaers.6.6.89

[18] Roshan Patel, Sagar Jamle, (2019), “Analysis and Design of Box Culvert: A Manual Approach”,
International Journal of Advanced Engineering Research and Science(ISSN : 2349- 6495(P) | 2456-
1908(0)),vol. 6, no. 3, pp. 286-291, Al Publications, https://dx.doi.org/10.22161/ijaers.6.3.37

[19] Mariyam, Sagar Jamle, (2019), "A Technical Approach to Flat Slab Multistorey Building under Wind
Speed of 39 m/s", International Research Journal of Engineering and Technology, (ISSN: 2395-
0072(P), 2395-0056(0)), vol. 6, no. 5, pp. 7629-7636.

[20] Mariyam, Sagar Jamle, (2019), "Wind Analysis over Multistorey Building Having Flat Slab-Shear
Wall Interaction: A Review", International Journal of Advanced Engineering Research and Science,
(ISSN: 2349-6495(P), 2456-1908(0)), vol. 6, no. 5, pp. 340-344, Al Publications,
https://dx.doi.org/10.22161/ijaers.6.5.45

[21] Ashish B. U. and Harshalata R. R., “Effect of Steel Plate Shear Wall on Behavior of Structure”
(NCER) Volume 5, Number 3, (2014), ISSN 2278-3652, pp. 295-300

[22] Atif M., Vairagade L. and Nair V., “Comparative study on seismic analysis of multistorey building
stiffened with bracing and shear wall” (IRJET) Volume 02, Issue: 05, (Aug-2015), e-ISSN: 2395-
0056, p-ISSN: 2395-0072

[23] Chouhan M. and Makode R.K., “Dynamic Analysis of Multi-Storeyed Frame-Shear Wall Building
Considering SSI” (IJERA) Vol. 6, Issue 8, (August 2016), ISSN: 2248-9622, pp.31-35

[24] Gaurav S. and Jain R., “Shear Wall Position on Parameters of R. C. Multistorey Frame” (IJSTE)
Volume 2,Issue 4, (October 2015),ISSN (online): 2349-784X

[25] Harne R. V., “Comparative Study of Strength of RC Shear Wall at Different Location on Multi-storied
Residential
Building”(IJCER)Volume 5, Number 4, (2014), ISSN 2278-3652, pp. 391-400

[26] Karnale A. B. and Shinde B. N., “Seismic Analysis of RCC Building with Shear Wall at Different
Locations” (JCEET) Volume 2,Number 15, (July-September, 2015), ISSN: 2349-8404, e-ISSN: 2349-
879X

[27] Mishra R.S., Kushwaha V. and Kumar S., “A Comparative Study of Different Configuration of Shear
Wall Location in Soft Story Building Subjected to Seismic Load.” (IRJET) Volume 02, Issue 07, (Oct-
2015), e-ISSN: 2395 -0056, p-ISSN: 2395-0072

[28] Kumar R., Singh S. S., Sidhu S. and Gill H. S., “Seismic Behavior of Shear Wall Framed Buildings”
(NETMAS)

Volume 2, Issue 1, (July 2014),ISSN 2349-4476

[29] Raju K. L. and Balaji K.V.G.D., “Effective location of shear wall on performance of building frame
subjected to earthquake load” (IARJSET) Vol. 2, Issue 1, (Jan. 2015), ISSN (Online) 2393-8021, ISSN
(Print) 2394-1588

[30] Sanada Y., Kabeyasawa T. and Nakano Y., “Analyses of reinforced concrete wall frame structural
system considering shear softening of shear wall” (WCEE) Paper No. 3036, August 1-6, 2004

[JCRT24A4459 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | me642


http://www.ijcrt.org/

www.ijcrt.org © 2024 |JCRT | Volume 12, Issue 4 April 2024 | ISSN: 2320-2882

[31] Sud A., Shekhawat R.S. and Dhiman P., “Best Placement of Shear Walls in an RCC Space Frame
Based on Seismic Response” (IJERA) March 2014, ISSN 2248-9622

[32] Venkateswar luM. and Basha S.K.Y., “Seismic Analysis of RC-Framed Building for Different
Position of Shear Wall” (IJIMETMR) Volume 3, No 4, (April 2016), ISSN 2348-4845

[33] Williams P.M. and Tripathi R. K., “Effect of Shear Wall Location on the Linear and Nonlinear
Behavior of Eccentrically Loaded Buildings”(IIST)Vol 9(22), (June 2016), ISSN (Print) 0974-6846,
ISSN (Online): 0974-5645

[34] Zhen Wang et al “High — rise modular buildings with innovative precast concrete shear wall as a lateral
force resisting system” , ELSEVIER ,structures 26(2020) 39 — 53

[35] Shaikh Akhil Ahamad , K.V.Pratap “Dynamic analysis of G+20 multi storied building by using shear
wall in various location for different seismic zone by using Etabs”, Elsevier Journal publication,3 Aug
2020

[36] ArthiS and Jaya KP “Seismic performance of precast shear wall-slab connection under cyclic loading
. experimental test vs Numerical Analysis” Earthquake Engineering And Engineering Vibration
(2020) 19: 739-757 ,Volume 19 ,No.3 ,July 2020

[37] Mahendra Kumar “Seismic behavior of building with shear wall”, IJERT, Special issue 2018
,ISSN:2278-0181

[38] Rajat Bongilwar et al “Significance of Shear Wall in Multi-Storey Structure With Seismic
Analysis”(2018)12131.1-12

[39] Deepna U et al. “A Comparative Study on Shear Wall Concept in Accordance to its Seismic Behavior”
(2018) 182-187

[40] Prof .S. Vijaya bhaskar reddy , M.Eadukndalu “Study of lateral structural system in tall building”
International Journal of applied engineering research 2018 pp.11738- 11754

[41] Anoushiravan Afzali et al. “Seismic Performance of High-Rise RC Shear Wall Buildings Subjected
to Ground Motions with Various Frequency Contents” ,Civil Engineering Journal (2017)568-584

[42] MahdiHossein and N.V.Ramana Rao, “Earthquake analysis of high rise building with shear wall at
center core and center of each side of external perimeter with opening”, International Journal of
Science and Research ( 1JSR), December 2016,pp-59-71.

[43] B.Ramamohna Reddy, M.Visweswara Rao, “Earthquake Resistant Design of Building using Shear
Wall”, International Journal & Magazine of Engineering, Vol No -2 ,2015.

[44] S.A. Halkude et al. “ Effect of Location of Shear Walls on Seismic Performance of Buildings’’,
International Journal of Current Engineering and Technology (April 2015) 826-833

[45] A Murali krishna,Dr.E.Arunakanthi “Optimum location of different shape’s of shear wall in
unsymmetrical high rise building >’ ,International journal of engineering research and technology 9
September 2014 PP -1099- 1106

[46] A. Arabzadeh et al “Experimental investigation of composite shear walls under shear loadings”, Thin-
Walled Structures 49 (2011) 842854

[47] Romy Mohan, “Dynamic Analysis of RCC Building with Shear Wall”, International Journal of Earth
Sciences and Engineering Vol 04, No 06, October 2011, pp -659- 662.

[48] Hamdy.H.A. Abd-el-Rahim And El-Raheem Farghaly, “Role of shear walls in high Rise Buildings”,
Journal of Engineering Science, Vol 38,No 2, March 2010,pp-403-420

[JCRT24A4459 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | m643


http://www.ijcrt.org/

